
Does Sepsis-Associated Encephalopathy Begin and End with T Cells?
Masafumi Saito*

Department of Disaster and Emergency and Critical Care Medicine, Kobe University Graduate School of Medicine, Kobe, Japan
*Corresponding author: Dr. Masafumi Saito, Department of Disaster and Emergency and Critical Care Medicine, Kobe University Graduate School of Medicine,
Kusunoki-Cho 7-5-2, Chuo-Ward, Kobe, Japan, Tel: +81-78-382-6521; Fax: +81-78-341-5254; E-mail: msaito@med.kobe-u.ac.jp

Received date: October 12, 2021; Accepted date: October 26, 2021; Published date: November 02, 2021



Literature Review

Attenuation and alleviation of SAE and mental impairment
In a septic mouse model, sepsis-induced anxiety-like behaviours

naturally  recovered   within  approximately   two   months  [31-40].
Surprisingly, an increase in the number of microglia was observed
during this time. In fact, this increase was observed for at least 90 days
following sepsis induction [32]. Microglia expresses a wide variety of
receptors on their cell surface, one of which is the fractalkine receptor
CX3CR1 (C-X3-C motif chemokine receptor 1). Expressed/
unexpressed phenotype of microglia is involved in the development of
mental impairment in mice. CX3CR1- microglia increased in the
brains of mice following lipopolysaccharide (LPS)-induced endotoxin
shock [41]. Moreover, CX3CR1-/- mice showed prolonged anxiety
behavior following LPS administration [41]. With regards to sepsis,
we observed an increase in the number of CX3CR1- microglia in the
brains of septic mice, with the phenotype decreasing gradually with
the alleviation of anxiety-like behaviours (unpublished data). These
results suggest that it is essential to investigate the phenotype of
microglia after the onset of sepsis, and to clarify how CX3CR1+
microglia are involved in the alleviation of mental impairments. The
role of astrocytes in the recovery process of SAEs and mental
impairment, however, is not well elucidated. In a previous study, we
showed that astrocyte levels return to baseline levels in the chronic
phase after an initial drop in the acute phase of sepsis [33]. How this
recovery takes place, however, remains unclear.

Discussion
Interestingly, T cells (especially CD4+ T cells) in the brains of

septic mice increased for at least 30 days following sepsis induction
[33]. This observation prompted us to investigate whether it plays a
role in the alleviation of mental impairment following sepsis. To test
this, we treated septic mice with FTY720 to inhibit the infiltration of
lymphocytes into the brain. This resulted in recovery from anxiety-
behaviour being delayed in FTY720-treated septic mice. Moreover,
FTY720-treated septic mice showed notably high mRNA levels of
Il-1β and tumor necrosis factor-α in the brain even 30 days after the
onset of sepsis. More importantly, we observed an increase in the
number of CX3CR1- microglia and a reduction of astrocytes in treated
mice, suggesting that infiltrated CD4+ T cells in the brain are involved
in the alleviation of mental impairments via an anti-inflammatory
response. Finally, we confirmed our phenotypic observations using
flow cytometry, and found an increase in Th2 and Tregs cells in the
brain after sepsis [33]. Collectively, increased levels of Th2 and Tregs
cells, in the brain contributed to the attenuation of SAE and alleviation
of mental impairment during the chronic phase of sepsis, via recovery
of brain homeostasis, by resolving the imbalance of astrocytes and
microglia [42,43].

Conclusion and Future Work
Our study showed that infiltration of Treg and Th2 cells in the brain

is critical for the attenuation of SAE and alleviation of mental
impairment. These results could contribute to the improvement of
long-term prognosis and quality of life for sepsis survivors after their
discharge from the hospital. It is important to determine the source of
these T cells. Since the BBB might have been repaired during the
chronic phase of sepsis, it is difficult to conceive of how T cells are
circulating in the blood and infiltrating the brain. Anatomical studies

have shown that the draining lymph nodes of the brain are superficial
cervical lymph nodes (CLNs), deep CLNs, and meningeal lymph
nodes (MenLNs). Clarifying the circulation of T cells in the axis of
Brain-CLN-MenLN under sepsis conditions would be the first step in
the treatment of SAE.
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